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ABSTRACT
Cooper, Rilly Kay, li.S.C.E., Purdue University, August 1957. A
Supplementary Legend at Four-Way Stop Intersections . Major Professor:
Doctor Donald S, Berry*
The purpose of this study was to determine whether the efficiency
of four-way stop intersections could be improved with the addition of
the supplementary legend 'A-rcay" on the standard STOP sign.
Standard stop signs were used for the "Bsfore" study. The supple-
mentary legend was painted in the upper panel of the existing signs for
the "After" study.
Two observers were placed at the intersection so that each could
observe two approaches to the intersection. A stop watch was utilized
for measuring the accepted or rejected time lag in the traffic stream by
both local and foreign motorists. The observers also recorded driver
observance of stop signs.
Some of the more important findings are as follows: The critical lag
of intersections, which are similar to the intersections included in this
study, can usually be reduced by adding the supplementary legend, thus
increasing the possible capacity; the addition of the supplementary legend
will generally decrease the observance of stop signs; an Intersection has
approximately the same critical lag for different periods of the day,
different days of the week and different weeks; local motorists accept a
shorter time lag than foreign motorists; and each intersection has a
different critical lag which depends upon many variables.
INTRODUCTION
One of the more Important elements limiting the capacity of any
facility,, especially that of city streets, is the intersection at grade
(1)*. In the application of any type of traffic control at these inter-
sections, care should be taken to evaluate properly the effects of the
proposed traffic control device on the movement of vehicles and pedes-
trians. However, the proper application of traffic control devices,
despite the existence of some accepted standards, is still subject to
much uncertainty and even to open disagreement.
The stop-sign is considered a useful, important tool of the traffic
engineer in reducing accidents and promoting orderly traffic flow. Little
effort, however, has been expended to study the ramifications involved in
the various uses of the stop-sign. Relative inexpensiveness of stop-sign
installations has contributed materially to this laxness of effort.
One use is the fouivway stop, when traffic on all four approaches to
an intersection is required to halt. This form of traffic control is
being used, more and more, by traffic engineers to regulate traffic. The
standard stop sign, now in use at four-way stop intersections, does not
indicate to the motorist that the vehicles on the other street also have
to stop before entering the intersection. There are indications that
this failure of the driver to know what is happening at the intersection
may cause confusion and added delay which will result in a lower capacity.
* Numbers in parentheses refer to the Bibliography,
Observations of the behavior of motorists and their response to four-
way stop control have shown some uncertainty as to their right-of-way
privileges and even lack of recognition of the four-way stop control
being in effect. This lack of recognition has created a growing demand
for acquainting drivers with the control they are entering by adding the
supplementary message "A-Way" on each approach to the intersection (2),
The addition of the supplementary legend should help to prove or disprove
the argument that if a motorist is stopped on an approach at a four-way
stop and a vehicle is in the cross flow but has not yet come to a stop
then the first vehicles will proceed through the intersection if he knows
he is protected on all approaches by stop signs. If the motorist is
unaware of the four-way stop then he may be delayed until the other ve-
hicle comes to a full stop. Careful analysis of both stop sign observance
and time lag acceptance at a four-way stop is needed to help solve this
problem.
Definitions
"Bsfore" study—The study made of the intersection before the supple-
mentary legend was added.
"After" study—A study mad®, under the same conditions as the "Bsfore"
study5 after the supplementary legend had been added.
Stop line—An imaginary line on the approach of an intersection at
which a driver stops in observance to his stop sign.
Opposing vehicle—A vehicle which is entering the intersection from
another approach and may hinder the desired movement of the motorist.
Time Lag—The interval in seconds between the arrival of a vehicle
at its stop line and the later arrival of an opposing vehicle at its
stop line.
Accepted lag—The time lag or time advantage for the motorist v;ho
enters the Intersection without waiting for the opposing vehicle to stop.
Rejected lag—The time lag or time advantage for the motorist mho
waits for an opposing vehicle to stop before he starts to enter the
intersection.
Foreign vehicles—A vehicle bearing the license plate of any state
other than Indiana.
Local vehicles—A vehicle bearing the license plate of the State of
Indiana.
PURPOSE AND SCOPE
The purpose of this study is to determine driver reaction and delay
at four-way stop intersections before and after a supplementary legend
"4-Way" is added to the existing standard STOP signs.
Observance of Stop Signs
The purpose of the observance study was to determine driver obser-
vance and reaction by both local and foreign motorists at four-way stop
intersections before and after the supplementary legend "4-Way" was
installed.
The existing standard stop signs were used for the "Before" study
(see Plate I). The supplementary legend "4-Wayn was painted directly
above the word STOP on the existing signs for the "After" study (see
Plate II).
The field study was made at two existing four-way stop intersections
in Lafayette 9 Indiana. The first was at the intersection of Union Street
(S.Ro 25) and North Sixth Street and will hereafter be referred to as
Intersection A (see Plate III and Figure 1) . The second was the inter-
section of North Fourteenth Street (S.R. 25) and Greenbueh Street and will
be referred to as Intersection B (see Plate IV and Figure 2).
Intersections of city streets with state highway city routes were
selected because part of this study is to observe the reaction of foreign
or out-of-state motorists.
Plate I - Exlating Standard stop Sign - Before Study
Plat© II - St©p Siga with Supplementary Legend - After Study
The results of the observances study will indicate how the observance
of the two types of motorists vary and will also indicate if the observ-
ance of signs decreases with the addition of the supplementary legend.
Acceptance or Rejection of Time Lafl
The purpose of this study was to determine whether the motorist will
accept a shorter time lag in the opposing traffic stream after the supple-
mentary legend "4-v;ay" is added. The study included both local and foreign
vehicles.
By accepting a shorter time lag the drivers will be showing that they
are less confused as to the behavior of the opposing traffic^ be having
less delay, and will therefore be increasing the practical capacity of the
intersection. If the observance of the stop signs is good initially and
it does not decrease significantly, then the additional messages on the
stop signs do not have any adverse effects.
Intersections A and B wore also used for this study.
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PROCEDURE
Observance of Stop Sl^na
The observance of stop signs at Intersections A and B in Lafayette,
Indiana, was made in a "before" and "after" study. Two observers were
stationed so that each could observe two approaches to the intersection
and record the actions of the drivers as they approached the stop sign (3).
Prepared field sheets were used to record drivers who made voluntary full
stop, were stopped by traffic, entered slow (0 to 3 mph) or entered fast
(greater than 3 mph). They were also classified either local or foreign.
The totals of each approach for an intersection were combined to give the
observance of stop signs for the intersection as a whole.
The only equipment needed was a clipboard and prepared field sheets.
Speeds of vehicles which did not stop were determined by visual inspection.
Acceptance or Rejection of Time Lag
Each motorist approaching a four-way stop intersection is faced with
a time lag, which is the time-interval between his arrival at his stop
line and the later arrival of a vehicle on the intersecting street. If
the motorist enters the intersection before the opposing vehicle stops,
he is said to accept his lag. However, if he waits until the opposing
vehicle has stopped before entering the intersection, he is said to reject
his lag (4).
It is reasonable to expect that more drivers facing long lags will
accept them than drivers facing short lags. This suggests the idea of
arranging the lags according to their size and noting the relative numbers
of each size accepted and rejected. This idea was used in preparing field
sheets for the study. Lag cell lengths were broken down into 0.5 second
intervals.
Two observers were stationed so that each could observe two approaches
to the intersection. The time lag was determined by timing, with a stop
watch, the interval between the time one vehicle reaches its nstop n line,
and the time the vehicle from the intersecting street reaches its respec-
tive "stop" line (5). The motorist which reached the stop line first was
recorded as having accepted or rejected the time lag and also as being
local or foreign.
Both the "before* and "after" studies were made during two different
periods of the day, two different days of the week and two different weeks.
This procedure was followed for both intersections. This method permits
a comparison of time lags for each period of the day, day of the week,
and each week to determine whether there is a significant difference due
to time periods alone.
The "before" studies were made in March and the "after" studies were
made in April, two weeks after the supplementary legend had been added.
Intersection A has a peak hour volume of approximately 800 vehicles
with traffic on the two streets about evenly divided. There are parking
restrictions adjacent to the intersection and pedestrian traffic is
light. The physical characteristics of the intersection are shown in
10
Figaro 1 and Plate III with tho streets in the picture shown in the same
direction as in the scaled drawing.
Intersection B has a peak hour volume of approximately 750 vehicles
with traffic on the two streets about evenly divided » There are a large
number of school children crossing at school closing time. The physical
characteristics of the intersection are shown in Figure 2 and Plate IV.
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Observance of Stop Slang
The number of observations for the before study at Intersection A
on local motorists was 1,792 while 863 observations were made on foreign
motorists. The after study contained 1'jSOO and 800 respectively. The
number of observations for the before study at intersection B on local
motorists was 1,650 while 812 observations were made on foreign motorists,,
The after study contained 1,600 and 800 respectively.
It was assumed for this study that vehicles which had stopped, or
entered slow, or were traveling between and 3 miles per hour, were ob-
serving the stop signs adequately. Therefore, all vehicles which appeared
to be entering faster than 3 miles per hour were classified as "entering
fast." This classification was used in making the field study.
Table 1 shows the number and percent of local and foreign motorists
observed at each intersection for both the before and after study. The
motorists observed in the study were classified as making a voluntary
full stop, being stopped by traffic, "entering slow," or "entering fast."
Frequency polygons showing the percentages of vehicles observed were
plotted for each observance grouping for both intersections, for both
types of vehicles, and for both periods of study (see Figures 3, A, 5,
and 6). The frequency polygons indicate that the driver observance was
different at each intersection for both the before and after studies and
also for local and foreign motorists.
TABLE 1
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The percentage of local motorists which violated the stop signs
(classified as "entering fast") at Intersection A increased from 5«2
percent to 6.5 percent after the supplementary legend mas added. Simi-
larly, the percentage of foreign motorists which violated the stop signs
increased from 3*9 percent to 5.0 percent. At Intersection B, the per-
centage of local motorists which violated the stop signs increased from
6.0 percent to 7*0 percent. The percentage of foreign motorists that
violated the stop signs increased from A.2 percent to 5.0 percent.
Both intersections showed these slight increases in violations of
the stop signs with the addition of the supplementary legend "A-Way."
However j, since each intersection is controlled by a four-way stop and
the motorists have their vehicles under control, this slight increase
in "rolling stops" should not have any adverse effects on the traffic
operation of the intersection.
Acceptance or Rejection of Time Lag
General
A motorist who approaches a four-way stop intersection may proceed
immediately into the intersection after his stop, or he may wait for an
opposing vehicle to stop or go through. Which choice he will make
depends principally on how far away (in time, rather than in distance)
the nearest opposing vehicle is from the intersection. If the nearest
opposing vehicle is only two seconds sway, he may decide to wait. In such
a case, he has faced a time lag of two seconds and has rejected it. This
case would be tabulated as a 2-second "rejected lag."
22
If the Interval from the arrival of a motorist until the arrival of
the next opposing vehicle were ten seconds, the motorist would in all
probability accept the 10-second lag, that is, he would enter the inter-
section before the opposing vehicle stopped.
It is desirable to have a single quantity which can be used to
summarize the entire pattern of acceptance and rejection of lags at an
intersection. The critical lag serves this purpose, and is defined in
this study as follows:
The critical lag L is the size time lag which has the property
that the number of accepted lags shorter than L is the same as
the number of rejected lags longer than L.
Determination of Critical Lag
The critical lag is determined by plotting two cumulative distribu-
tion curves on the same graph: the number of accepted time lags shorter
thaa t and the number of rejected lags longer than t. The value of t for
which these two curves intersect is the critical lag L.
Figure 7 and 8 present typical lag curves for intersection A and B.
These curves were plotted using data from tables in the Appendices. Lag
curves were plotted for each morning and afternoon time period and each
Tuesday and Thursday of two different weeks for both looal and foreign
motorists. Tables 2 and 3 present a summary of critical lags by inter-
section, time, vehicle type, day of the week, and week for the before and
after studies.
Analysis of Variance
A summary of the analysis of variance carried out on the critical
lag values is shown in Table 4.
FIGURE 7
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TABLE 2
































































































































Dae to the fact that the intersections are considered as fixed
locations, the results of the analysis can only be used to reach con-
clusions about those particular intersections and no others. Since this
is the case, each source of variation must be compared against the error
variance to test for significance.
The results of the analysis of variance indicate that there is a
significant difference between critical lags at different intersections,
vehicle types, and sign types. However, there is no significant differ-
ence due to time of day. The results also indicate that the interaction
effect between the combinations of intersections and time, and time and
vehicle is non-significant. However, the interaction of the following
factors is significant: intersection and vehicle, intersection and sign,
time and sign, and vehicle and sign.
A significant interaction would mean that there is a significant
effect of the combination of factors over and above what would be expected
of their average effects, that is, the factors combine to produce an added
effect not due to one of them alone. The significant interaction between
intersections and vehicle types shows that the difference between vehicle
types at Intersection B is greater than the difference at Intersection A.
An interaction between intersections and signs indicates that there is a
greater difference in the before and after study at Intersection B than
at Intersection A„ The interaction of time and sign was only slightly
significant. This shows that there was a very small difference in the
before and after study for the morning and afternoon time periods. The
significant interaction between vehicle type and sign shows that the
28
diffsrence between the before and after study on foreign vehicles was
greater than the difference for local vehicles.
The facts arising from the analysis of variance of critical lags
indicates that there was a significant decrease in the critical lag for
both intersections . However, Intersection A has an overall shorter crit-
ical lag than Intersection B. This difference seems reasonable since
the sight distance at Intersection A is greater than at Intersection B.
There was also a pronounced difference between critical lags for local
and for foreign motorists. It is reasonable to assume that local motor-
ists, who pass through the intersection frequently, would accept a shorter
lag than the unfamiliar out-of-state motorist; therefore, the addition of
the supplementary legend would tend to aid the foreign motorist to an even
greater extent than the local motorist. This fact indicates that the
addition of the supplementary legend at four-way stop intersections on
rural highways would be even more desirable than intersections of city
streets since a greater percentage of the traffic would be foreign
motorists.
Confidence Interval
Figure 9 shows the mean critical lags for the before and after study
on both local and foreign vehicles for Intersections A and B» These
sample means are unbiased estimates of the true means. However, it is
desirable to establish confidence Intervals for estimating the true dif-
ference between the before and after means for both local and foreign
vehicles at Intersection A and B. Choosing a 95 percent confidence in-
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FIGURE 9
DISTRIBUTION OF MEAN CRITICAL LAG
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Intersection A - Local Vehicles
(3.020 - 2.869) = 0.088 Interval (0.063, 0.239)
Intersection A - Foreign Vehicles
(3.485 - 3.090) = 0.088 Interval (0.307, 0.483)
Intersection B - Local Vehicles
(3.175 - 2.874) = 0.088 Interval (0.213, 0.399)
Intersection B - Foreign Vehicles
(3.856 - 3.088) = 0.088 Interval (0.680, 0.856)
"fe have 95 percent confidence that the true difference between means
will be in intervals as shown above.
33
COMPARISON vara OTHER studies
In the state of Illinois* a study was made of results obtained by
adding the supplementary legend "4-Way" in the upper panel above the word
STOP on each approach to ten, four-nay stop intersections. After frequent
observations by traffic engineers and state police, it was found the re-
sults were so favorable that the new sign was adopted as standard for
fousvway stop installations throughout the state « A brief survey of pub-
lic opinion was also taken and to the question, "Is the *4-Way' message
on the stop sign of value in eliminating confusion?" 91 percent of the
total motorists answered YES, and the other 9 percent answered NO (6).
A study was also made at Hartford, Connecticut, by Mr,, J. R. Doughty,
on the merit of placing a small plaque directly below the existing stop
sigh with the legend n4-OTay" on the plaque. The results of this study
indicated that the supplementary legend increased driver observance and
decreased the critical lag. This study combined both vehicle types,
time of day, days of week and also weeks to determine the critical lag (?)»
34
CONCLUSIONS AND RECOMMENDATIONS
It Is important to remember that this study has been based on ob-
servations made at tiro particular intersections in Lafayette, Indiana;
therefore^ the following conslusions apply only to the Lafayette area,
lo The addition of the supplementary legend "A»WayM will generally
increase slightly the percentage of drivers exceeding three miles per
hour when passing stop signs. However$ this increase probably would
not cause any adverse effects.
2 The critical lag of an intersection can usually be decreased
with the addition of the supplementary legend, thus decreasing delay.
3. An intersection has approximately the same critical lag for di
different periods of the day, different days of the week and different
weeks.
U» Local motorists accept a shorter time lag than drivers of
vehicles regiestered outside the state.
5. Each intersection has a different critical lag which depends
on many variables.
These observations were made on traffic volumes considerably below
the capacity of the intersections. Since the critical lag is reduced
0.27 to 0.53 seconds per vehicle at Intersections A and B respectively,
it is reasonable to assume that the capacity of the intersections under
higher volume conditions would be increased. It is recommended that
studies be made of the effect on capacity under higher volume conditions.
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Another factor of vast importance in this study is driver observance
of stop signs. Many contend that a motorist who does not come to a com-
plete stop has violated the control. However, a motorist that makes a
rolling stop (0 to 8 miles per hour) has his vehicles under control and
would not seem to create additional hazards. Perhaps the full stop rule
at four-way stop intersections can be revised by a change of sign type.
It is recommended that further study be directed toward a different type
of four-^iay stop sign. Such a sign might read "^-Way Rolling Stop,"
with "A-Way" on the upper panel, "STOP" in the oenter and "Rolling" on
the lower panel.
Discussion
Hi i ii np »
The critical lag is a single value which indicates how large a time
advantage the typical driver needs to decide to enter an intersection.
It represents the behavior of the typcial motorist, because it is defined
in such a way that the drivers who are more cautious than the average
are exactly counterbalanced by the drivers who are bolder than the average;
therefore, the critical lag is an indication of the average delay incurred
by the typical motorist at a four-way stop intersection. Since the criti-
cal lag at both intersections was decreased by 0.27 to 0.53 seconds, the
average delay was decreased by the same amount. However, this decrease
in delay only applies to motorists who were affected by opposing vehicles
which represented approximately 50 percent of the total volume. The re-
maining volume was not affected by opposing vehicles. There is an indi-
cation that these motorists had less delay because the observance study-
showed that there was a slight decrease in the percent of motorists who
36
make a full atop.
Since thia investigation of the improvement of four-way etop inter-
sections was made over a period of only three months, it was impossible
to compare the before and after accident experience. This information
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INTERSECTION A: FIRST WEEK - BEFORE
FOREIGN VEHICLES
PM - TUESDAY AM - TUESDAY
Lag Coll No. No. No. No.
Lopgth
,
Accepted Rejected Accepted Re.1acted
0.0=0.9 14 8
1.0-1.4 2 7 17
1.5-1.9 3 6 2 6
2.0-2.4 4 6 2 8
2.5-2,9 5 6 3 7
3.0-3.4 5 6 3 7
3.5-3.9 6 7 5 5
4.0-4.4 7 4 5 3
4.5-5.9 7 4 6 3
5.0-5.4 7 2 9 1
5.5-5.9 6 2 10 1
6.0-6.4 6 1 6
6.5-6.9 6 3







PM - THURSDAY AM - THURSDAY
0.0-0.9 27 19
1.0^1.4 1 10 1 U
1.5-1.9 3 9 3 10
2.0-2.4 3 7 4 10
2.5-2.9 5 7 3 9
3.0-3.4 6 6 5 9
3.5-3.9 8 6 7 6
4.0-4*4 8 4 7 3
4.5-4.9 9 3 8 3
5.0-5.4 9 2 8 2
5.5-5.9 9 1 9
6.0-6.4 6 7 1
6.5-6.9 5 1 6









BITERSECTI0N A: SECOND WEEK - BEFORE
LOCAL VEHICLES
PM - TUESDAY AM - TUESDAY
Lag Cell No. No, No. No =
Length Accepted Rejected Accepted Re4ected
OoO-Oo9 1 23 32
la0~l o4 3 15 3 12
1o5=1o9 7 14 6 9
2c0=-2o4 9 12 6 8
2 o 5-2 ,9 10 11 7 7
3,0-3,4 11 6 8 7
3o5-3c9 13 8 9 5
4-0-4*4 15 5 9 4
4°5,=4'>9 13 4 9 3
5cO=5,4 11 4 10 2
5 5-5*9 9 3 10 .1
6*0-6,4 7 2 9 1
6,5-6,9 7 2 9
7oQ-7 4 5 1 6 1
7,5-7o9 3 1 5
8c0-8c4 2 5
8c5-8=9 G 3
9c0=9 ,4 1 2
9c5-9o9 1 1
10„0- 2 1
PM - THURSDAY AM - THURSDAY
0*0-0,9 30 2 36
1,0-1*4 4 14 4 13
1,5-1 9 a 16 6 12
2 o0-2o4 10 12 6 10
2,5-2,9 10 12 8 8
3*0=3=4 ii 9 10 7
3o5-3o9 13 6 10 5
4o0=4=4 14 5 11 3
4o5=4°9 12 5 12 3
5oO=5o4 12 3 10 2
5o5-5o9 10 2 11 1
6,0-6,4 9 1 9 1
6 o 5-6,
9
7 1 7 1
7oO=7o4 5 5 1
7.5-7-9 4 3 1
8.04,4 3 2
Oo5—8 o9 2 1





INTERSECTION A: SECOND WEEK - BEFORE
FOREIGN VEHICLES
PM - TUESDAY AM - TUESDAY
Lag Cell No, No,, No, No*
Length Accepted Rejected Accep'bed Rejected
0*0-0,9 17 12
leO-L.4 2 8 2 5
1*5-1*9 1 8 2 5
2 o0=24 3 7 1 5
2,5-2,9 3 7 2 6
3*0=3 4 4 7 2 4
3*5-3,9 6 5 2 4
4,0=4*4 8 4 3 3
4*5=4*9 8 1 2 1
5=0-5-4 9 1 4
5,5-5*9 10 4 1
6=0=6,4 7 5
6,5-6,9 4 4
7*0=7=4 2 1 7






PH =• THURSDAY AM = THURSDAY
Oc.0-0,9 13 13
1,0=1,4 2 7 3 5
1*5-1*9 2 8 2 6
2*0=2*4 2 7 2 5
2,5=2,9 3 6 3 5
3*0=3*4 2 5 4 4
3* 5=3-9 3 4 3 4
4o0=4*4 4 3 4 3
4*5-4,9 4 1 4 2
5*0=5*4 4 2 5 2
5=5-5,9 8 4 1
6*0=6,
4
9 1 5 2
6*5-6.9 10 A 1
7=0-7*4 9 5
7*5-7 9 8 4
8,0=8 4 7 1 6
8.5-8,9 4 4 1
9*0=9 4 2 4
9*5-9*9 2 1
10 iO- 1 1
43
Table 9
INTERSECTION AS FIRST WEEK - AFTER
LOCAL VEHICLES
SM- TUESDAY AM- TUESDAY









loO-lo4 6 7 4 7
lo*1.9 4 6 4 6
2„CW2o4 3 5 3 6
2 5«2o9 6 5 6 5
3o0-3o4 10 5 4 6
3o5-3c9 6 5 8 3
4«.WkA 6 3 4 3
4o5-4o9 7 5 9 2
5oQ-5*4 6 4 5 2
5«,5-5.9 8 2 5 1
600-604 9 3 7 1
6o5-6»9 6 2 5
7»0-7o4 7 1 6 1
7»5-7o9 5 1 5





ra- THURSDAY AM- THURSMH
OoCW)o9 il 18 7 15
loO»lo4 7 10 4 10
l 5-lo9 4 U 4 11
2 o 0«.2 o4 7 9 5 9
2o5^«9 6 , 11 4 9
3oO»3o4 9 7 6 8
3a5-3o9 7 6 7 5
4oO-4o4 9 4 5 4
4o5-4o9 9 4 8 2
5oO«»5o4 8 4 6 1
5,5-5*9 7 2 6
6 eO-6o4 7 1 9
6 5-6=9 7 9 1
7»0»7»4 5 1 8
7o5~7o9 6 2
8cD-8o4 3 3






INTERSECTION As FIRST VEEK - AFTER
FORE!®! VEHICLES
PM- TUESDAY AH- TUESDAY
lag Cell No. No. No No.
%fi^ Accerrt^d Rejected Ac&SH&A Rejected
OoO-0;9 3 10 10
lo(WU4 4 6 2 6
1*5-1.9 3 5 2 5
2o0=2o4 4 5 3 3
2„4-2«9 3 4 4 6
3.0=3.4 5 4 2 4
3«5«3o9 2 3 4 2
4o0^o4 6 2 3 2
4.5»*4.9 5 2 2 1
5oO-5o4 2 3 5 1
5»5-5o9 4 1 2
6 90~6 4 3 2 4 X
6o5-6«9 5 1 2
7.0-7.4 6 2






FM- i THURSDAY AH- THURSDAY
&0-0.9 16 1 18
1*0-1.4 4 7 2 6
13-1.9 4 7 1 5
2d0-ai4 3 5 3 3
2.5-2.9 5 5 3 4
3oO-3o4 5 3 2 3
3.5-3o9 3 3 4 2
4.0^4<>4 5 2 5 2
4»5-*.9 4 3 4 1
5.0-5*4 6 2 5 1
5*5-5*9 3 2 3 1
6 o-6o4 5 1 4
6.5-^o9 4 1 4 1
7o0-7«4 5 1 3
7.5-7.9 3 2 1







INTERSECTION A: SECOND VJEEK - AFTER
LOCAL VEHICLES
m - TUESDAY AM - TUESDAY
Lag Cell No Noo Noo No.
Length Accepted Rejected Accepted Rejected
o0-0 o 9 8 20 2 14
l,0-l o4 4 8 3 7
lo 5-1.9 6 7 2 6
2o0-2„4 3 7 4 5
2o5-2o9 8 6 2 6
3o0-3o4 4 5 5 3
3.5-3.9 7 4 4 3
4.0-4-4 6 4 3 2
4.5-4»9 8 5 7 3
5.0-5.4 5 3 4
5o 5-5.9 8 2 3 1
6oO-oo4 6 3 5
6o5-6o9 9 1 6
7.0-7.4 4 1 4 1
7.5-7.9 6 5
8o0-8o4 5 1 6




PM- THURSDAY AM - THURSDAY
o0=0o9 6 27 5 32
Io0-lo4 6 11 3 5
1.5-1.9 8 5 3 4
2o0-2.4 5 7 2 4
2„5-2o9 8 5 5 5
3oO-3o4 6 5 4 3
3.5-3.9 11 4 3 3
4»0-4.4 7 3 5 2
4.5-4.9 32 4 4 2
5.0-5.4 9 3 6 3
5.5-5.9 5 2 5 1
OoO—Oo4 6 3 6 1
6.5-6.9 6 1 4 1
7.0-7.4 4 5
7.5-7.9 6 1 4
OoO—6o4 3 5
3o5-6\,9 4 4
9.0-9.4 3 1 2
9.5-9.9 1 2
10 0- 3 1
46
Table 12
INTERSECTION Al SECOND UEEK - AFTER
FOREIGN VEHICLES
FM - TUESDAY All - TUESDAY
Lag Cell No, No, No, No,
Length
i imwq — Him Accepted Rejected Accepted—pH.IWJilfc 1 Ml lll« Re.ieeted
0,0-0,9 4 10 i6'
1,0-1.4 2 6 2 3
1.5-1.9 4 5 1 5
2o0-2„4 3 6 2 5
2.5-2,9 4 5 4 4
3.0-3.4 4 4 3 4
3.5-3.9 5 2 4 2
4.O-4.4 4 1 2 1
4.5-4.9 5 2 3 2
5.0-5.4 4 1 4 1
5.5-5.9 6 2 4
6.0-6,4 3 2 5 1
6.5-6.9 6 1 2
7.0-7,4 3 2 2 1
7.5-7.9 6 3 1
8.0-8,4 3 1 2
8,5-8.9 3 1
9oCw9o4 4 2
9.5-9.9 2 1 1
10,0- 2 1
EM- THURSDAY AM- THURSDAY
0,0-0,9 7 7 2 9
1.0-1.4 4 5 2 5
1.5-1.9 4 4 3 4
2.0-2,4 5 6 2 5
2,5-2.9 3 3 4 4
3.0-3 „4 4 4 3 3
3.5-3.9 2 3 5 3
4.0-4.4 5 3 4 2
4.5-4.9 2 3 2 2
5oO-5o4 5 4 4 1
5o5-5»9 3 1 3 1
6.0-6.4 1 2 3 1
6.5-6.9 6 2 3
7.0-7.4 3 1 2 1
7.5-7.9 1 2 4 1







DJTERSECTION B: FIRST WEEK - BEFORE
LOCAL VEHICLES
HI ~ TUESDAY AM - TUESDAY






lo0-l„4 7 38 3 33
1<>5-1.9 11 16 5 11
2o0-2o4 13 15 6 9
2„5-2.9 34 16 8 10
3.0-3.4 12 13 7 9
3»5-3°9 10 8 9 8
4.O-4.4 16 10 6 4
4o 5-4.9 13 6 9 5
5.0-5.4 9 5 6 2
5o5-5o9 7 3 5 1
6eQ-6o4 5 4 3 1
6o5-6o9 6 2 4 1
7.0-7.4 4 1 2
7.5-7.9 2 1 2
8«,0-8<>4 3 2 1
8„5-8.9 1 2
9.0-9.4 1
9c 5-9.9 2 1 1
10p0- 5 3
HI - THURSDAY AM - THURSDAY
0-0o9 25 15
loO-l 4 7 24 2 12
1.5-1.9 11 26 4 10
2 o0-2o4 32 22 6 8
2„ 5-2.9 10 16 6 9
3.0-3.4 33 34 8 9
3.5-3.9 31 8 10 8
4o0~4«4 19 7 7 3
4.5-4.9 10 5 7 2
5.0-5.4 12 3 5 1
5.5-5.9 10 4 6 2
6oO-6o4 9 3 4 1
6»5-6o9 6 1 3 1
7.0^7p4 4 2 1
7.5-7.9 5 2 2
8.0-9.4 3 1
8q5"^o9 4 1 1
9.0-9.4 6
9.5-9.9 7 1
10 o0- 16 2
m
Table 14
INTERSECTION Bi FIRST WEEK • BEFORE
FOREIGN VEHICLES
m «- TUESDAY AM - TUESDAY







loO-l„4 1 14 11
1o5-1o9 4 9 1 10
2 o0-2o4 5 8 2 8
2«,5-2o9 4 7 3 6
3oO-3 4 7 8 3 4
3o5-3o9 8 9 4 5
4«.0-464 12 6 5 4
4°5-4»9 8 5 6 4
5oO-5»4 10 6 5 2
5o5-5o9 6 4 3 1
6oO~6o4 7 3 3 1
6o5-6o9 4 2 1
7<»0-7o4 5 3 2






EH- THURSDAY AM - THURSDAY
0.0-0o9 18 n
loO-l*4 1 11 30
lo5KU9 4 7 1 9
2 0-2»4 4 6 1 9
2o5-2 9 5 8 2 6
3oO-3o4 6 7 2 5
3o5-3o9 7 7 3 3
4oO-4<,4 10 6 4 2
4o5-4o9 9 5 5 2
5oO-5o4 9 4 6 1'
5o5-5o9 6 3 4 1
60^6©4 5 2 4 1
6o5-6o9 5 3 3
7.0-7o4 4 2 2
7o^-7o9 2 1







INTERSECTION Bs SECOND VJEEK - BEFORE
LOCAL VEHICLES
HI- TUESDAY AM- TUESDAY
Lag Cell No. No. Noo No.
Length Accepted Rejected Accepted Re.iected
0-0 o 9 1 19 15
Io0-lo4 5 15 2 11
1.5-1.9 9 17 4 9
2.0-2.4 14 19 5 8
2o5-2o9 13 16 8 9
3.0-3.4 U 11 8 8
3.5-3.9 9 7 9 7
4.0-*.4 32 8 7 4
4o5-4o9 15 7 6 3
5.0-5.4 10 6 5 2
5.5-5«9 8 4 5 2
6.0-6.4 6 2 4 1
6.5-6.9 4 1 3 1
7.0-7.4 5 2 3 1
7.5-7.9 3 1 2
8.0-8.4 1 2




FM- THURSDAY AM- THURSDAY
0.0-0o9 3 11 20
1.0-1.4 9 22 1 15
1.5-1.9 14 20 3 14
2.0-2.4 id 25 6 9
2.5-2.9 12 16 7 7
3oO-3c4 13 18 9 7
3.5-3.9 12 U 10 5
4*0-4.4 19 8 9 4
4<>5-4o9 16 5 8 3
5.0-5.4 9 6 6 2
5.5-5.9 6 4 7 2
6o0-6.4 6 3 5 1
6.5-6.9 3 1 4 1
7.0-7.4 3 2 3
7.5-7.9 3 1 3
8.0-8.4 2 2 2
8.5-8.9 1 1





INTERSECTION B* SECOND WEEK - BEFORE
FOREIGN VEHICLES
R-i - TUESDAY AM- TUESDAY









1.0-1.4 2 9 1 9
l»5-lo9 4 5 1 7
2o0-2o4 3 4 2 7
2o5-2o9 5 6 2 5
3o0-3o4 9 10 3 5
3o5-3o9 7 8 5 4
4oO~4<>4 11 6 5 4
4» 5-4*9 10 7 4 3
5»0-5o4 a 4 5 3
5o5-5o9 7 2 6 2
6oO-6o3 4 1 4 1
6.5-6.9 6 3 3 1







m - THURSDAY AM - THURSDAY
0.0-0.9 11 14
I.0-I.4 2 10 1 8
1»5-1.9 5 8 2 7
2.0-2.4 6 7 2 5
2o5-2«9 5 6 3 5
30O-3.4 7 8 3 3
3o5-3»9 6 7 4 4
4»0-4o4 9 7 4 3
4*5-4*9 8 4 5 3
5o0-5 4 7 4 6 2
5.5-5o9 5 3 5 2
60O—6o4 6 4 4 1
60 5"6o9 4 2 2 1
7.0-7.4 3 1 2 1







IHTERSECTION Bs FIRST WEEK - AFTER
LOCAL VEHICLES
PM- TUESDAY AM - TUESDAY









lo0-l 4 9 10 8 6
1.5-1.9 9 9 8 8
2oO-2<,4 10 7 9 6
2.5-2.9 9 7 14 8
3.0-3.4 12 6 8 7
3.5-3.9 13 7 11 8
4.0-*.4 23 4 6 3
4.5-4.9 11 5 9 5
5oO-5o4 9 4 2 5
5o 5-5.9 7 5 4 2
6.0-6.9 13 2 1 4
60 5-6,9 5 4 2 2
7.0-7,4 8 2 1 2
7.5-7.9 4 3 2 2
8,0-8,4 6 1 1 1
8o5^5o9 1 2
9,0-9,4 4 1 1
9o5-9o9 1 1
10,0- 1
HI - THURSDAY AM - THURSDAY
0,0-0.9 13 21 4 19
1,0-1,4 9 9 6 8
lo 5-1.9 10 8 4 8
2,0-2,4 n 9 7 6
2.5-2.9 13 8 4 6
3.0-3.4 13 7 7 4
3.5-3.9 12 8 9 3
4.0-4.4 11 4 11 5
4-5-4*9 12 7 7 1
5.0-5.4 8 4 8 5
5.5-5.9 10 6 6 1
6,0-6.4 7 3 5 2
60 5-6.9 8 5 2 1
7.0^7.4 4 3 1
7o5-7o9 8 4 2
8.0-8,4 3 1 1
oo5™^»,9 3 3
















































R-I~ TUESDAY AM- TUESDAY
No„ Noo Noo No,
Accepted Rejected Accepted Rejected
2 13 4 9
2 4 2 4
6 7 3 5
2 4 3 3
4 6 4 6
3 5 3 4
5 3 2 3
2 3 5 1
6 2 2 3
3 1 4 2
7 2 2 1
6 1 3 2
5 2 4 1







m - THURSDAY All - THURSDAY
i 19 2 22
l 9 2 6
2 6 2 6
3 6 4 6
2 6 4 4
7 3 6 4
7 3 6 3
6 2 4 3
7 2 5 2
3 1 3 2
7 1 3 1
6 3









INTERSECTION B: SECOND WEEK - AFTER
LOCAL VEHICLES
PM -TUESDAY AM - TUESDAY
Lag Cell Noo No. Ho. No.
Length Accepted Rejected Accepted Rejected
o0-0„9 8 14 6 13
lo0-io4 4 9 6 6
lo5-lo9 6 9 7 8
2.0-2.4 886
2.5-2.9 7 7 9 7
3oO-3o4 9 7 9 6
3o5-3»9 7 6 8 6
4»0-4*4 9 6 6 6
4»5-4.9 8 4 6 4
5oO-5«4 7 4 5 4
5o5-5o9 4 13 1









m - THURSDAY AM ~ THURSDAY
0„0-0„9 9 13 5 7
1.0-1.4 5 8 4 6
lo5-l<»9 4 8 5 6
2.0-2.4 7 6 7 8
2.5-2.9 5 8 10 8
3oO-3»4 7 6 10 7
3o5-3o9 6 5 8 6
4»0-4o4 7 4 7 4
4o5-4»9 5 5 4 4
5oO-5o4 8 4 4 1
5o5-5»9 422I
6.0-6.4 7 111










INTERSECTION Bj SECOND WEEK - AFTER
FOREIGN VEHICLES
EI- TUESDAY AM- TUESDAY








1,0-104 4 9 3 5
l„5-lo9 7 8 2 5
2o0-2„4 3 8 3 4
2o5-2o9 7 8 2 5
3oO»3o4 4 7 3 4
3o5-3»9 5 4 4 2
4»0-4o4 6 6 4 3
4»^o9 4 3 5 2
5«0-5o4 5 4 3 1
5o5-5o9 4 1 5
Oo0«*6 4 5 2 5 1
6o5-6o9 5 1 3
7o0-? 4 4 3 1
7o5-7o9 6 1 4





EM « THURSDAY AM- THURSDAY
OaO~0„9 5 1 2 11
lo0-lo4 2 9 2 8
1o5-1o9 5 7 1 6
2o0-2o4 3 6 3 6
2»5-2o9 4 7 2 7
3oO-3«4 5 5 3 5
3*5-3o9 3 6 2 3
4o0-4o4 6 3 4 2
4o5-4o9 5 3 3 1
5oO-5o4 2 1 5
5o5-5o9 5 6 1
6eO-6e4 2 1 5
6e^-6o9 3 7
7o0-7o4 1 1 6 1
7«5~7o9 2 4
8o0-6o4 1 2
8«5-8o9 1
9»0-9o4 2
9o^-9o9 1 1
10 o0- 2


